What is genetic differentiation, and how should we measure it--GST, D, neither or both?
Estimates of the fixation index, F(ST), have been used as measures of population differentiation for many decades. However, there have been persistent voices in the literature suggesting that these statistics do not measure true differentiation. In particular, the statistics Nei's G(ST) and Wier and Cockerham's θ have been criticized for being 'constrained' to not equal one in some situations that seem to represent maximal differentiation. Here, we address the issue of how to evaluate exactly how much information a particular statistic contains about the process of differentiation. This criterion can be used to counter most concerns about the performance of G(ST) (and related statistics), while also being reconciled with the insights of those who have proposed alternative measures of differentiation. In particular, the likelihood-based framework that we put forward can justify the use of G(ST) as an effective measure of differentiation, but also shows that in some situations G(ST) is insufficient on its own and needs supplementing by another measure such as Jost's D or Hedrick's G'(ST). This approach will become increasingly important in the future, as greater emphasis is placed on analysing large data sets.